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PROBLEM TO BE SOLVED: To provide a musical sound 
synthesizing device enabling even a person incapable of 
performing an actual wind instrument to have pseudo- 
experience with the substantial performance of a wind 
instrument. 

SOLUTION: This device has a processor 103 for generating 
approximately equal time waveforms in a wind instrument 
sound via the solution of a nonlinear differential equation 
derived from the addition of a forced vibration term such as a 
voice to a synthesizing algorithm based on the sound 
production mechanism of a wind instrument, and a 

microphone 101 for inputting a voice signal to the processor ^ _^ 

1 03 as the forced vibration term of the differential equation. * H'llH? '*':] H2ljlr HilLH ^"^^ 

Also, the processor 103 generates a desired musical sound on 
the basis of each information (e.g. pitch, level and waveform) 
of the voice signal. In this case, a tone quality change peculiar 
to the wind instrument can be realized simply by controlling a 
voice generation mode. For expressing a growl (a trembling 
phoneme appearing at the rise of a sound), for example, a 

trembling sound is pronounced directly by a voice, and the input of a voice in the 'ta*-column or the *ka'- 
colmnn is simply required for expressing tanging. 
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(7) 1-2 1 9 1 8 5 

11 

^) C*'5<!:-5-n-?nS75:i.t>0TabS. yd 
o t IzMltt^A T [i. (IS 6 ) RUm 1 3 \z^tm^ 

y V V x-rJ' Am t bX^figl^x-iJ' 0§fi*$iJiIt- 
fc, ^fiv5a^-V3>± OT±) SSOFbIS;^ 

K iiiT, ATo{i*a:ss-e-T, =s^^^x^z:t 

CoViTgftigrs. ±aitfcJ:-5(CATttiFlirj>:/7 
^7. tf-;^rtoi^^«©;*:irs fc*t^s-r-5 fcOT*s. 





A T 


1 00 (^a-Ma)t«^fa; 


0. 0 2 5 


2 0 0 ( h □ >?K- ><OS«ttiff ) 


0.0 5 


400 <h7><^ ^®w«^«tia) 


0. ] 




0 . z 







[0 0 5 3] Ellt:feViT, tV!7^ \ 0 %\ZXti^n 30 fl^) ©tr>>5"*ifttt}-r'5^< ycDfeOTfeetV^. 

■5MODE7 7i^d«ffl[ocD^^. AA* (M^SftJi^x [00 54] 'A\zn<Dlim-n^b^ifi. N«i-y->yu> 

-iS') dtM^^ns„ AT^ijffligEi 0 5« i^ii#iaTs*fcD{c: (KID <Dm^isn%t:mn-r^ 

(Sl) iCTKf 7"-:/;i/T'*^i-r5» AT^jmiO liIi!(T'*^5. W)^±mn\t±^\m. (it 10) (DM 
DE77i^*tffll©«^. BA;^ (e-;/5^fflffi§§l 0 9 N©ffl0^iM(C^c;l;T. (^ 1 3) {CS^fM^^^ 

otfi;^;) *^jij?$n^o co^-^B. AT*jfflig|5i 0 5 ^;it/5^e.ATofli<&ii3i-rs!j5.gj&«^s. 

tt im.2) iZ^r^-^)VT$>:s>tr^. ATfflliiBBl [0 0 5 5] 

0 5*i6tt. I'^Olfyg^JCfSUfcATCDffldt^^j.ffiS 40 [S!cl 3] 

ti. -/n-^y-^j-i 0 sf^tcsijt^n, ^m^m^T^T- m«a t=o.4 

iJ't^SL^fc^fi^l^^^^n^^litTS:^. ::®J;5i3tf [0 0 5 6] (i!c 1 3) ©M^iC^fflvm^. NfCj:-^ 

(cK ^mmiz^Kim^^^ttiiH^i,, ^tz (S2) lc:SrJiiTN0ffi<&m:>jt-5x-:/;i'tLfc. («3) 

t-r^dtdcto. -f-nso^giao^og^^xA- [0057] 

XiZ (lisWtC) fT;l-5. i^iJ, tf->5^tta}§sl 0 9« [^3] 
7:^□i^x>?^;^^^l 0 2OtB:>j (7*j;^';|/0if^ 50 



[0 0 5 0] *^BjO^^^J5KggTtt, CtDjiSfC^i 
AT$!lffllgBl 0 5tt (ai) (C^Tt— fcL 

<tt (^2) (i^-rx-::/;PTfe-5. 



[0 0 5 1] 

mi] 





A T 


0 ( 9- J. ^ iX) 

1 ( S □ > /ft ~ > ) 

2 ( h 5 > K 'y h ) 

3 (iry3Dh^>-^yj.) 


0.025 
0.0 5 
0. 1 
0. 2 



[0 0 5 2] 
m2] 



13 




N 


0 < y a - yT ) 


1 


1 ( h ) 


2 


2 { h 9 > ^ y f ) 


4 


3 (e'>3DK7>'^^/K) 


6 



[0 0 5 8] $T. m2\z^-tm^:Bm^x'\t. mmo) 

^^Kl^x-^ ^£ y d o t i L Acd^, (ic 1 4 ) \Z^.tm. 

out = (ydot*Hg) + {y*(l-Hg)} (O^Mg^ 1) 
fi L outtt /9f S O ^ la ^ X - 4' 
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14 

h?>(OT. y d o t J; 0 t>]li^S^^)■©##«*^/>;a:Vi. 
t«eoT (^14) (D5.^'»ifif^ >Ug^:kt<-rn 

iinmttm^miu v. m g < -rnif^^^wM 
4S:ixx7y-c^Dm^n^fccDt-rs. h->3 
4) ics^-r 

[0 0 5 9] 

10 mi 4] 



[0 0 6 0] 
[«4] 







1 


P 1 


2 






0.2 5 ! 


a 


0. 5 


4 






0. 7 5 



20 



s 



30 



[0 0 6 1] Uio. y^'y d o t fCftl^, m 

[0 0 6 2] UA±, h7>'^>;/h^0^1=*§gtOViT 

H) II*>^>ffiJll|-r^CiT^5. -etltiH 1 8 ic^r 
U - K t T -i:; X e-;^ |5^0^§7 h* 5 iS' >7> A d m 
(x) S^MfSfatTiVi. h7>'^y hoa-^x' 
tbfcA*. *lrlSll§0«^tt. (»15) ic^-rK^it 

[0 0 6 3] 
[igcl5] 

adin(x)=4 

adn(x)=0 

[0 0 6 4] :i(Dm 
1 6) <D^o\Zfl^ 
[0 0 6 5] 
[ftl6] 



xdot=-z-(B*x) 
ydot=(4-x ')*(6-y+P) 
zdot=(A*x)-{(s-y + P)/in} 
x = xt(xdot»A 7) 
y=y + (ydot«A 7) 
z = z + (zdot*A7) 
fl L A=r/n, B = k/ni 

[0 0 6 6] :$imm(D^m(DmmT\t, -fa-tyD-i o 
n^^z-t^wimbfciii. mi) $,^mt i^i 0) iz 



(Og xg xa(0 W •& ) 
(xa<xCD 9 ^ ) 

i^. (ft 1 1 ) (IS 



thx^^, m« ®i 0) ['/T^-ri iig?si>oj^jS:« 

T. 7:^ai^xi?^;i.^t^|§i 0 2-^x':^^';i/7±Di^ 
^M^l 0 4dt5FS<i:;5:D, 3X hWJ5:>< U y HfetfiT 
<-5. 

[0 0 6 7] K±OJ;5{C, *58BJ(D||ig(DJ^^(c ctn 
6 (B) ) •^i7'D-;i'^*«^^§6 (07 (B) ) ^© 

z.tifi-v^^. Sit, (ici 1) jds-rt) 

(isie) (c^t-fcoic^Hf scitiiAO, -y- 

y i7 7.^(D^)-Y^O<^mmzh^l^sHt^, 
[0 0 6 8] MODE7 7^*iM0®:S-&, M^if 

aj&^T-^lcS':?^, ATtJfflisei 0 (^1) 

[0 0 6 9] Sfc. M0DE7^i*'*^i[lOS^, tf-;/ 
f^JfttiJ^l 0 9;4tttffib;tW^01fy5^{cao*^, AT 

mmm o 5** (^2) fc^-r^tfesfTpji^icLfccD 

T\ \dy^\zmmu.^^m^^mmzwsi. 

i!W S -fr ^ d T # -5 , 
[0 0 7 0] SAcv ^Siajg^x-^'lcSc)'^. ;i/->^ 
40 $I|W10 6*^ (^3) \Z^t^^^no^o\ZLtz<D 

[0 0 7 1] Sfc. h->3>hD-;i/7^-i5't3So' 
5+-»yaiMl 0 7*t (^4) Jcpl-^J^^ft 
V\ yP-fe'^ii-l 0 3*t (i:i 4) ©5:^->>^y^> 

[0 0 7 2] tS^J. *lliS®JgltIt3V^Ttt, ^nXfi 
i:LTiP^SrfflVifc;ii5, 06 (A) ^0 7 (A) (Di^o 
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15 16 

T, 06 (A) ^07 (A) O$J^*«D#^5J;0{C [0 0 7 7] l^tz. :^%m\t. *ll?gO?Si)-;^S5t<&M 

mm<DmM^^) ^^mt^mMi-y^ a. u- »^^^:Bm^^<D^^y t^(D i ^M^j-^y d o 1 1 

if^tmm<Dm^:^n^\zm^<mn-<DmmmmtL mmt^s.^-y>ifmm^^tim^. 

[0 0 7 4] ^mm<DWL^:^m^^m mvfv. mm(D%m^^\zm^t?>m!&t, ssiso^qi 

:i. h^mizmf^m^:^m^<Dmmmw}^t ltx \zm vx^^ptsi tr s^gpft-^* A:^f -a 

:^j-r-5^1.8l5m-tA;^j#g:t, ii»->5aU-h?g:{c:fe alfiSOBIfS (ESSE) |5i8SBOfi#maoi^# 

n^m^:^m^(Dm^mrmAT^m^-^ntzm^m\z ^tmm(D^^:fjm^izmm-r^^t\z^':>x. 

;&UT^H-r?)AT$ijp^a<h^{i^, AT$ijp?s ii(D^^^mzj^-oTw.m^mm(Dx^^7i-u^m 

(iffe) ©aviJcMiK-rsis/M^rasAToig^aijiiiPT [0079] t^, 

(mm(Dm=^(D\^y^>t^Mt^3^) iz^^-r^ 

[0 0 7 5] itz. *%Bj(i. imi^(Dm:^m^^m m^^^m^^^ntzm^ (ihissa) 

^i-:&s^©j^^T«<c:<i:(cj;o^s§i^o^FBi&}^0j^ 30 ^'r^mm^mf)W^< tth\z^m3^\zm^'r^^^ 

mzmmvi^^^m^m immom^^m^) s^is-r^is ^jk^LTW^^^fotry^^^-rs^aBm^^Ar^j-r-s 

Wi'>^:2.u-h-^mt. ^Pf3:^(Dir\.^iE^^mm'ys. m^oym^ (eis&b) inKBoffi^iaiaoF^^ 

tjr^^^m^xti^&Lt. mmi^i^u-h^mzi^ ^izs-:^^$m^(Dm^:^m^i^eb^:Lt\z^-ox. 

^^J5:i:©^g|5ffl:^Ohf->9"^£;^tllb, AT^Jffll^ [0®0ffi*:/iSiBJ] 

'^m^nfctf-^^^tjsDT, «/M^K«AT©ii [01] :$imM(Dmm<Dmmizj:^m=s-^^mm<Dm^ 

^^rsdiJiiT^s, [02] isisi^^fiKgaoyD-feyij-diftff-r-siii^* 

[0 0 7 6] *?^BJ}j:, g^(D7D-5^-\'-h 

^)-;^S^©J^ST^< d .1:^:0 ^S§WOil#FBlig^J^(DJ^ [03] ^^*©^^^^^^g^ffli5S^bU^c:/D>;/i70 

i«|->5:x^-h^|3:<i:. iF^-^t*0^1-gBm^&«l&e^5 [05] ^^■&fi)cSfiCDffiO«J5fe;^)4&^-ryD->^0 

il^-h^g:{I*tt^ll4^:&@a;(D^«»«tLTA [0 6] ^^x-i5'<»:^fiEifx-^Oje^Jg0 

:'3-r^^1-gBm-^A:b¥St, ig|))->SiI/-h?S(c*5 [07] l^l^x-^i^fi£#x-i$'C5jS}g0 

tt-5M^:&ss$ii)->y'j>i/*fi:^FB^[^{ciifT-r^ [08] '<>t^m\z^i-f^m^^^^mco':ray^m 

Mi&Nimm-r^ji^~-:^u'0^mt^m^. ji^-ymn [09] [ii^ii=-&^gs©Ma;8P©iHis&«^£0 

^mf)^.mm-^ntzmmm^'^y;<—^\zfB\^x,m<D so [010] h7>^y h*ijJ:$-r-5isos©igi(i«ij)!§& 
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1? 



[gii .3] mmomm 



102 Ti-aify''yf^')\/^m§ 

10 3 ya-fe^-y- 

10 4 xi?^;i'7:?-ay^Jft|§ 

10 5 ATmmu 



15] h7>'^y hCDiFS-&jE!£-rS:i'&0#M^CD 106 ;|/->toiir'pp 

10 10 7 5.^'»'^m^ 

mi 6] •^^yy^>^i^m-r?>m(Du-\^(Dmm^ los ±u^i' 

[017] lJ-+V7*>*i!»:#f1--5|S®U-h*Olg» 



II] 



II 0] 



Vl07 



y106 



«8ttffi5tT-i' 



j/t05 



yl08 
eMOOE 



'109 



101 

/ 



t02 



* ADC 




II 1] 



////// 



103 



y □ -b «y t^^ 



104 




D A C 



7777 



II 2] 




Pm 
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START 



(A) 



J, — - 



Pxdot^- z - (A *x)~l 

X ' 




y do t 



y d o t = x ( s - y -I- p ) j 



^LJ-jJ I zdot= (B»x) - (s-y-t-P) /m | 



X = X + (x d o t *AT ) 



y = y + (ydot*AT) 
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[g|l 6] 




[04] 



7'>:/vi/t r-^? Am 



- 301 i 





[01 8] 
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[07] 



(A) 





^o^ ^nnli. 702 MIS 



[08] 



606 



T'^r-y Am- 



B02 






X - 

9 




k — 



803 



A d 605 



601 T 

















+ 









U o 



try f'T'-^r p ^ 



+ ^ 
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